A phosphodiesterase 3 inhibitor, K-134, improves hindlimb skeletal muscle circulation in rat models of peripheral arterial disease.
Cilostazol is a phosphodiesterase (PDE)3 inhibitor used to treat peripheral arterial disease with intermittent claudication, as there is clinical evidence that it improves treadmill exercise capacity. However, details of the mechanism underlying this enhanced walking capacity remain to be elucidated. Based on the hypothesis that PDE3 inhibitors improve peripheral microcirculation in the hindlimbs via vascular smooth muscle relaxation and antiplatelet effects, we examined the effects of a more potent and selective PDE3 inhibitor, K-134, in rat models of peripheral arterial disease (PAD). In a hindlimb ischemia model established by bilateral femoral artery occlusion, oral administration of K-134 for 27 days significantly increased blood flow in hindlimb skeletal muscle after exercise induced by electrical stimulation of the sciatic nerve. Moreover, K-134 enlarged the luminal area of intramuscular arteries and prevented rarefaction of capillary density in the gastrocnemius muscle. These effects were observed without pre-administration on the day following the last administration, suggesting that vasodilatory, antiplatelet and angiogenic activities of K-134 were indirectly responsible for the long-term beneficial effects. In fact, K-134 dose-dependently induced relaxation of rat femoral arteries in vitro, and inhibited rat platelet aggregation ex vivo. Interestingly, in a laurate-induced peripheral vascular injury model, oral administration of K-134 for 6 days prevented progression of hindlimb necrosis. These findings suggest that the beneficial effects of PDE3 inhibitors on walking capacity are due to increased hindlimb skeletal muscle blood flow via intramuscular artery enlargement, and that K-134 is a promising drug for PAD associated with platelet hyperaggregability.